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In the most recent report on the Life Span Study population of A-
bomb survivors, covering the period 1950-1985, bone cancer was reported
to show no statistically significant increase with dose (Sh88). Likewise, in
a long-term follow-up study of 339 British radiologists who began their
practice prior to 1921, no statistically significant excess of deaths from bone
cancer was found (Sm81).

From the radiotherapy studies described above, it can be seen that large
doses of acutely delivered x- or gamma-radiation can produce bone cancer;
however, the uncertainties in dosimetry preclude the estimation of dose-
response relationships for low doses of low-LET irradiation. Therefore,
other approaches, including studies of the effects of internally deposited
alpha emitters in human populations or studies of the comparative carcino-
genic effects of alpha irradiation and beta irradiation in laboratory animals,
are required.

High-LET Irradiation

With internally deposited 224Ra, 226Ra or 228Ra, the main long-term
biological effect has been observed to be the induction of bone cancer,
primarily osteosarcoma (NRC80, NRC88, UN86, Va86). The internal de-
position of 226Ra in dial painters, chemists, and medical patients has
resulted in life-long alpha irradiation of the bone volume, whereas with
224Ra administered medically the alpha irradiation has been of relatively
short duration (because of the short half-life of 224Ra) and delivered mainly
to endosteal bone surfaces. Risk coefficients for alpha-radiation-induced
bone cancer given in the BEIR III report (NRC80) included a linear func-
tion based on the 224Ra data, (i.e., 27 x 10~6 sarcomas/person rad) and a
dose squared function based on the 226Ra and 228Ra data (i.e, 3.7 x 10~8
sarcoma/person-rad2).

Recognizing the lack of available human data from which to estimate
a risk coefficient for low-LET radiation-induced bone cancer, the BEIR
III Committee divided the risk factors for high-LET radiation, by an
estimated relative effectiveness factor of 20, to estimate the risk coefficient
for low-LET irradiation of the skeleton. In this way, a lifetime linear risk
coefficient of 1.4 x 10~6 bone sarcomas/person-rad and a dose-squared risk
coefficient of 9.2 x 10~n bone sarcoma/person rad2 were derived. No direct
evidence for the derivation of this relative effectiveness factor was cited,
except that it corresponded to the ratio of currently used quality factors
for alpha emissions, as compared with beta emissions, from internally
deposited radionuclides. In discussing these risk coefficients, the BEIR III
Committee noted that the shapes of the dose-response relationships for